In support of a study to relate developmental and cognitive effects with prenatal exposure to selected environmental toxicants, we developed and applied an analytical method to determine the concentration of two persistent pesticides, hexachlorobenzene ( HCB ) and p,p H -dichlorodiphenyldichloroethylene ( DDE ) , and 32 specific polychlorinated biphenyl ( PCB ) congeners in 316 umbilical cords taken in 1986 ± 1987 from women of the Faroe Islands. The analytical method consisted of homogenization of the cords, partitioning, microsilica gel column chromatography for clean -up, and dual -column capillary gas chromatography ( DB -5 and DB -1701 ) with electron capture detection. Several quality control parameters were followed to monitor the performance of the method. Important criteria used before reporting unknown data were the recovery of in vitro -spiked analytes from a bovine umbilical cord ( BUC ) and the percentage lipid obtained for a Certified Reference Material ( CRM ) -350 of mackerel oil ( MO ) . Recoveries of analytes that had been spiked at two concentration ranges ( 0.26 ± 0.95 ng / g whole weight; 0.35 ± 2.42 ng / g whole weight ) into bovine cords ranged from 38.5% to 158% and from 50.4% to 145%, respectively, with a median recovery of 77.7%. Measurement of the percentage lipid for CRM -350 ranged from 73.8% to 107% with a median lipid value of 96.0%. The most prevalent analytes detected ( % ) in unknown umbilical cords were HCB ( 100 ) , DDE ( 100 ) , Ballschmiter / Zell PCBs 153 ( 100 ) , 138 ( 98 ) , 180 ( 98 ) , 170 ( 93 ) , 118 ( 88 ) , 187 ( 86 ) , and 146 ( 83 ) , with corresponding median concentrations ( ng / g whole weight ) of 0.17, 1.19, 0.38, 0.30, 0.17, 0.11, 0.12, 0.09, and 0.07, respectively. Total PCB Ð sum of all measurable PCB congeners Ð had a median concentration of 1.37 ng / g whole weight. The analytes, which were very low in lipid content were also quantified on a lipid -adjusted basis, which provided an analytical challenge in these umbilical cord samples. The gravimetrically measured lipids in the human specimens ranged from 0.01% to 1.43% ( median of 0.18% ) . In the pooled BUCs, our lipid measurements varied from 0.05% to 0.33% with a median value of 0.13%. The utility of using the umbilical cord as a matrix to assess in utero exposure to persistent environmental pollutants, compared with the use of umbilical cord blood or mother's blood, is worthy of debate. Journal of Exposure Analysis and Environmental Epidemiology ( 2000 ) 10, 776 ± 788.
Introduction
Certain environmental pollutants, e.g., p,p H -dichlorodiphenyltrichloroethane (DDT ), hexachlorobenzene ( HCB ), and the polychlorinated biphenyls ( PCBs ) , are known to accumulate in air, soil, water, and sediment and can be detected in biologic tissue in most residents of industrialized countries. Because these compounds are lipophilic, they become increasingly concentrated as they are transferred through the human food chain and can be found at relatively high concentrations in the fatty tissue of some marine animals. In biological systems, these compounds induce certain enzyme systems ( Weiglas -Kuperus et al., 1995 ) , have been implicated as cancer promoters in certain occupational settings (Sinks et al., 1992 ) , and cross the human placenta (Kuratsune, 1980) . This risk may be imposed for individuals whose diets consist of a high intake of marine animals. This risk may be transmitted to the human fetus through the placenta and umbilical cord.
Current literature indicates that in utero exposure to certain environmental pollutants ( e.g., DDT and PCBs ) may result in toxicologic consequences that would not be observed in exposed adults. Lowered birth weight, depressed cognitive function, and delayed maturation of motor abilities represent potential outcomes of prenatal exposure to environmental pollutants. In their study of 912 infants in North Carolina, Rogan et al. (1986 ) found an association between higher PCB and p,p H -dichlorodiphenyldichloroethylene (DDE ) exposure ( as indicated by placenta, maternal serum, cord serum, and milk /colostrum PCB concentrations ) and depressed Brazelton Neonatal Behavioral Assessment Scales in newborns.
In their study involving 242 Michigan infants, Fein et al. (1984) reported associations between ( 1) fish consump-tion by mothers and smaller birth size of infants; ( 2) cord blood PCB levels and depressed Brazelton Scale; and (3 ) cord blood PCB levels and poorer visual recognition memory at 7 months of age. A more recent follow -up on the Michigan cohort ( Jacobson and Jacobson, 1996 ) found that in utero exposure to PCBs at concentrations slightly higher than background can result in lower IQ scores and poor reading comprehension in children tested 11 years after exposure. Other researchers (Patandin et al., 1999 ) studying 42-month -old Dutch children demonstrated a relation between in utero exposure to low levels of PCBs and cognitive ability.
The impact of prenatal exposure to PCBs ( and perhaps other persistent halogenated chemicals ) appears to result in cognitive deficits or negative effects on psychomotor development. Although these are two different endpoints resulting from the same type of exposure, the studies themselves raise sufficient concerns to warrant further investigation. Populations that consume large amounts of seafood and marine mammals should be ideal for substantiating a relation between in utero exposure and environmental pollutants ( organics and /or metals ) and subsequent health effects in children. A study is under way in the Faroe Islands to determine the impact of in utero exposure to selected environmental pollutants on cognitive and developmental endpoints. The Faroese population was selected for this study because fish (mostly cod ) and whale ( pilot ) blubber and muscle constitute a large percentage of its diet. Also, the Faroese women have a low rate of alcohol consumption and smoking. This is important because alcohol consumption and smoking are major confounding variables that can negatively impact neurologic development and are not easily sorted.
For this study, maternal hair, umbilical cord blood, and umbilical cords were collected from 1023 consecutive births that occurred in the Faroe Islands in 1986 ±1987. Levels of selected trace metals in maternal hair and umbilical cord blood have been reported ( Grandjean et al., 1992 ) .
The PCB levels in umbilical cords (Grandjean et al., 1997 ) were generated through the collaboration of two laboratories, the National Environmental Research Institute ( NERI ) and our laboratory at the Centers for Disease Control and Prevention (CDC ) . The analytical method used by NERI has been published (Storr-Hansen, 1996 ) . The purpose of this report is to detail the analytical procedures used by CDC to analyze umbilical cords for HCB, p,p H -DDE, and 32 PCB congeners.
Methods

Analytical Standards
All analytical standards were obtained as neat materials from the following sources: 1,2 -dichloronaphthalene (1,2 -DCN ) and PCB congeners (Ballschmiter and Zell, 1980 ) 28, 30, 52, 60, 66, 74, 99, 101, 118, 138, 153, 170, 180, 183, 195, and 204 were purchased from Ultra Scientific. PCB congeners 56, 130, 146, 167, 172, 178, 189, 193, 201, 203, 209, and 2 ,2 H ,4,4 H ,5,5 H -hexabromobiphenyl (HxBrB ) were obtained from AccuStandard. PCB congeners 105, 110, 156, 177, 187, 194, and 206 were obtained from Cambridge Isotope Laboratories. Pesticide standards, HCB and p,p H -DDE, had been previously acquired from the U.S. Environmental Protection Agency Pesticide Repository. Standard solutions of the analytical standards were prepared by serially diluting the neat compounds in nanograde quality isooctane obtained from Mallinckrodt Baker, Inc. Combinations of various concentrations of standards were mixed depending upon whether the standard was used as a gas chromatographic standard or as a spiking standard.
Glassware/ Reagents
All glassware used in this study were cleaned with detergent, rinsed with deionized water, rinsed with nanograde acetone, rinsed with nanograde hexane, and allowed to air dry. Anhydrous, granular, reagent grade sodium sulfate from Mallinckrodt Baker, Inc. was washed with hexane until free of electron -capturing moieties as evidenced by analysis, vacuum -dried, and maintained at 1308C in an oven. It was removed from the oven as needed and brought to room temperature in a vacuum desiccator before use. Two percent ( w /v ) sodium sulfate solution was prepared using Mallinckrodt ChromAR 1 High -Performance Liquid Chromatography Water. Woelm silica gel (70 /150 mesh ) was activated in a 1308C oven for 24 h, allowed to come to room temperature in a vacuum desiccator, then deactivated by adding Mallinckrodt ChromAR 1 High -Performance Liquid Chromatography Water to constitute 3% of the total weight. The wet gel was shaken to remove any clumping, rotated for 3 h, and allowed to stand overnight before use ( Burse et al., 1989) .
Quality Control Materials
Generally, in preparing quality control pools, researchers have been able to prepare homogenous pools consisting of the analyte (s) of interest in the specified matrix, e.g., in urine ( Beeson et al., 1999) , serum ( Burse et al., 1990 ) , adipose tissue used directly or after being rendered (Archibeque-Engle et al., 1996 ) , or a surrogate such as pork lard for adipose tissue (Patterson et al., 1986 ) . Because of their liquidity or their ability to be made liquid, all of these matrices lend themselves to batch mixing, spiking, and aliquoting of the homogenous material. The umbilical cord is not liquid and is essentially devoid of lipids and hence, there is nothing to render for mixing and aliquoting. The matrix quality control material for this study was prepared from bovine umbilical cords (BUCs ) obtained from Pel -Freez Biologicals. One hundred eighty-five grams of cord was frozen by immersion in liquid nitrogen, broken into small pieces, and blended in small portions in a Waring Blender quickly to minimize thawing. Once the complete sample had been reduced to a free -flowing frozen composite, it was mixed by stirring in a wide -mouth Dewar flask and dispensed into solvent -rinsed glass jars in approximate 2-g portions, labeled, and stored at À 608C (Benville and Tindle, 1970 ) . Subsequent preparations of this material used similar techniques ( Zeisler et al., 1983 ( Griepink et al., 1988 ) . Because its concentration had been analytically certified for six PCB congeners (28, 52, 101, 118, 153, and 180) and it was an oil, it served a dual quality control purpose; i.e., accuracy and precision could be monitored for analytes and lipid recovery could be monitored because of the nature of the matrix.
Sample Preparation for an Analytical Run A short section of unknown frozen cord was cut from both ends with a scalpel and placed in a tared widemouth jar. It was allowed to thaw and was reweighed. Depending upon the weight of the cord sample, a volume of an isooctane solution of PCBs 30 and 204 and HxBrB at 4.11, 4.28, and 8.00 ng /ml, respectively, was added such that the final spiking concentration was 2.06, 2.24, and 4.00 ng/ g, respectively. These analytes were chosen as recovery surrogates to monitor the recovery of the analytes of interest because they were not expected to be present in the unknowns. This process was repeated for 12 unknown cords in each analytical run.
Two spiked and one unspiked BUCs were also analyzed in each analytical run. They were prepared as follows: composited BUC was aliquoted into two tared wide-mouth jars, allowed to thaw, and reweighed, and the surrogate recovery standard was added to achieve the same concentration range as in the unknowns. Spiking solution A was added to one BUC (BUCA ) to achieve an in vitro spike ( ng/g ) of HCB ( 0. (0.474) , 170 (0.700 ), and 180 ( 0.345 ). The BUC samples were allowed to stand in a refrigerator overnight for equilibration of in vitro spike before analysis. The unspiked BUC blank (BUCBLK ) was prepared in a similar manner, except that the spiking solution was not added.
Twenty-five to fifty microliters of the MO CRM -350 was analyzed in each analytical run. It was weighed in a tared aluminum weighing boat and quantitatively transferred by hexane washes to a wide -mouth jar. Five hundred microliters of the surrogate recovery standard was added, which resulted in a final concentration (ng /ml ) of solvent at the time of analysis comparable to all other samples (ng / g ). A reagent blank ( RBK ) consisting, initially, of spiking solvents added to a wide -mouth jar was included with the other 16 samples to comprise an analytical run.
These 17 samples constituted an analytical run. To each was added 5 ml of a 1:1 solution of acetone:hexane (de Boer, 1988; Storr-Hansen, 1996 ) , and the sample was Umbilical cords used to assess environmental exposure Burse et al. extracted using a high -speed Ultra -Turrax 1 T25 Tissuemizer (Janke and Kunkel Gmb Hand Co., KG ). Each sample was extracted for $5 min and allowed to set for $1 min to allow particulate matter to settle, and using a Pasteur pipette, the extracting solvent was aspirated and placed in a 125 -ml glass separatory funnel with a Teflon stopcock. This procedure was repeated twice. Twenty -five milliliters of a 2% sodium sulfate solution was added and the contents mixed. The aqueous layer was drained and discarded. The hexane layer was drained into a calibrated 50-ml conical centrifuge tube through a 10 -ml serologic pipette that had been plugged with silanized glass wool and filled to the 5 -ml mark with anhydrous sodium sulfate. The resulting volume was recorded.
Previously, seventeen 20 -ml glass beakers were rinsed with acetone and hexane, oven -dried at 1308C for 2 h, labeled, allowed to reach room temperature in a desiccator overnight, and weighed (initial weight ) . Depending upon the initial cord weight (of unknowns ), one third or one fourth of the hexane extract was placed in an appropriately labeled beaker, covered with a Kim Wipe 1 , and placed in a fume hood to evaporate to dryness. The beakers were placed in a desiccator and held overnight or until constant weight was obtained. This weight was recorded as the final weight. The difference between the final weight and the initial weight was recorded as the actual lipid weight. Five drops of a keeper solution ( 1% w /v paraffin oil in hexane ) were added to the remaining two thirds or three fourths of the hexane extract and the volume reduced to $1 ml in a 458C water bath with a gentle stream of nitrogen.
The following were added to an adsorption chromatography column (18 cmÂ9 mm Chromaflex, with 50 ml reservoir and without stopcock, Kontes Co. ) : a plug of silanized glass wool, anhydrous sodium sulfate to a height of 10 mm, 3.0 g of 3% deactivated silica gel, and anhydrous sodium sulfate to a height of 10 mm. The column was tapped lightly after the addition of each component to ensure settling. The column contents were Griepink et al. ( 1988 ) .
pre -rinsed with 20 ml of hexane, which was discarded. Just as the top of the column wash reached the top sodium sulfate layer, 1 ml of concentrated sample extract was transferred to the column using a Pasteur pipette. Sample collection was started in a 50 -ml conical centrifuge tube. The sample tube was rinsed three times with 0.5 ml portions of hexane, and each was added to the column. The column was eluted with 20 ml of hexane. Five drops of keeper solution were added to each eluate, and the eluate was concentrated just to dryness in a 458C water bath with a gentle stream of nitrogen. Each sample was reconstituted to 1.0 ml with 1,2 -DCN at 12.5 ng/ ml.
Method Detection Limits
We used various aspects of a recommended approach (Taylor, 1987 ) to determine the method detection limit by processing, in seven analytical runs, a RBK, BUCBLK, and a BUC in vitro -spiked with the same PCB congeners and pesticides ( at one level $0.5 ng /g ) for which the unknowns were analyzed. We determined the concentration for each analyte after subtracting the contribution of matrix blank. We computed the mean and standard deviation. We computed three times the standard deviation and used this as the method detection limit. We did not correct for analyte recovery.
Analysis
Samples were analyzed using capillary gas chromatography (60 mÂ0.25 mm idÂ0.25 m film thickness fused silica DB -5 and DB -1701; J&W Scientific) each installed in an HP -5890 Series II ( Hewlett -Packard ) gas chromatograph equipped with an electron capture detector (ECD ) , HP 7673 autosampler, and split /splitless injector. The GC operating parameters for both columns were essentially identical. Injector temperature was kept at 2708C, and the detector was kept at 3408C. Helium was used as the carrier gas at a constant flow rate of 1.7 ml /min. Makeup gas was 5% methane in argon at a flow rate of 40 ml /min. The initial column temperature was held at 908C for 4 min, then ramped to 1808C at 188C /min, and held for 1 min. The temperature was increased to 2008C at 0.98C /min and held for 1 min. Finally, the temperature was increased to 2708C at 1.58C /min. The final temperature was held for an additional 10 min for the DB -1701 column and for an additional 15 min for the DB -5 column. A 2-l injection of each sample was made by the autosampler in the splitless mode. Before GC analysis of unknowns, solvent blanks were injected to ensure that the system was free of extraneous peaks. Analytes were quantified using the internal standard (IS ) , 1,2 -dichloronaphthalene (DCN ) , technique with first-order linear regression in which the response ( area ) ratios ( relative to the IS ) were regressed against the concentration (ng /ml ) ratios (relative to the IS ) . The regression curves comprised four concentration levels for PCBs and pesticides ( 0.25 ± 5.0 ng /ml ) . GC control, data collection, and analysis 
Results
We used first -order linear regression to quantify PCB congeners, HCB, and DDE in the umbilical cords. Another researcher (Storr -Hansen, 1996 ) has indicated that second -order regression is more appropriate. Evaluations of our data, however, suggested that apparent deviations from linearity were more likely because of increasing analytical variances as concentration levels increased. When this nonuniformity of the variance was corrected by logarithmic transformation of the ordinate and abscissa, quadratic and cubic effects were no longer indicated. We found that using a first-order linear fit without a log transformation of the data introduced some bias, but the bias introduced by a linear fit of our data was much less than the bias that resulted from using a quadratic fit. Initially, we had planned to use: (1 ) the percentage recovery of surrogate standards added to each unknown; (2 ) the percentage recovery of in vitro -spiked PCB congeners and pesticides added to BUC; ( 3) the comparability of our data for in vivo PCB congeners in CRM -350 to the certified values; ( 4) the percentage lipid for BUC; and ( 5) the percentage lipid for CRM -350 in a composite , 30; D, 74; E, 66; F, 101; G, 99; H, DDE; I, 149; J, 118; K, 146; L, 153; M, 105; N, 130; O, 138; P, 178; Q, 187; R, 183; S, 167; T, 177; U, 156; V, 204; W, 172; X, 180; Y, 193; Z, 170 multivariate quality control approach (Smith et al., 1991 ) to determine the acceptability of analytical data generated for the unknown umbilical cords. After consultation with our Quality Control Officer, we decided to use only the percentage recovery of analytes in vitro -spiked in BUC and the percentage lipid values obtained for CRM -350 as quality control determinants for unknown data release. We based this decision on several factors. First, we did not find a good correlation between surrogate recovery data ( Figure  1 ) and recovery of analytes in vitro -spiked into BUC ( Figure 2 ) and analytes in vivo contained in MO (Table 1 ) . Correlation coefficients ranged from a low of À 0.10 for surrogate HxBrB and analyte PCB 52 in MO to a high of 0.75 for surrogate PCB 30 and analyte HCB in BUCB. At the highest correlation, only 56.3% ( r 2 Â100) of the variation was accounted for by the surrogate, with the remainder of the surrogates accounting for considerably less. The performance of the analytical method with regard to the reference CRM -350 is shown in Table 2 . Data are shown for only five of seven analytes for which the material was originally certified. The certification for PCB138 was withdrawn because of contamination with PCB 163 (addendum to 1988 BCR publication) and we detected in our analysis a significant amount of PCB 31, which can interfere with PCB 28 depending upon the gas chromatographic conditions ( A.R. Najam, 11th Annual California Pesticide Residue Workshop, 1999 ) . Lipid values for unknown cords, bovine cords, and the MO are shown in Table 3 . With the exception of the MO, the lipid values for umbilical cords (human and bovine ) demonstrated a large variability. This variability of lipid values within obstetrical material has been noted previously for placentas with attached cords in which the lipid concentration ranged from 0.4% to 1.2% (Rappolt and Hale, 1968 ) and for placentas alone, the percentage lipids have been reported as ranging from 0.08% to 1.0% with a mean and standard deviation of 0.40 0.22% (Selby et al., 1969 ) . The variability within cohorts would not account for the variability we experienced with the BUC.
We report all measurable quantities of analytes, and as a result, some of the data reported are at or below our computed detection limit ( Table 4 ) . We realize the uncertainties associated with this type of data, and we prefer this approach to censoring. In Table 5 , we report the concentrations of HCB, DDE, and PCB congeners found in a section of umbilical cord taken from children born in the Faroe Islands in 1986 ± 1987 and show the data with the computed method detection limits for each analyte invoked for comparison. The median concentration of DDE was higher than the median concentration of any of the PCB congeners and HCB, although the median concentration of HCB was higher than any of the PCB congeners with the exception of PCB congeners 153, 138, and 180. These data are combinations of dual -column analysis when appropriate, with PCB congeners 60, 130, 138, and 167 being exceptions. PCB 60 coelutes with PCB 56 on DB -5 and coelutes with PCB 99 on DB -1701; it was never detected and subsequently removed from the analytical standard. PCBs 130 and 167 had responses in the reagent blank comparable with the unknowns on DB -5 and DB -1701, respectively, and could not achieve two-column detectability. PCB 138 was quantitated on DB -5 only because it coelutes with PCB 178 on DB -1701. One PCB congener, 149, was detected but not quantitated because it was not in our analytical standard. It did appear to track PCB 118 in detectability, however. Gas chromatograms typical of the PCB /pesticide profile obtained for these samples, reagent blanks, and matrix blanks are shown in Figures 3 and 4 . Although the concentrations were low, we found a good correlation among the analytes on a wet weight basis ( r!0.41 ), and these correlations improved slightly on a lipid -adjusted basis ( r!0.48, Table 6 ) .
A review of quality control data indicated an out -ofcontrol situation for the recovery of in vitro-spiked analytes in selected analytical runs. The samples analyzed in these runs were reanalyzed for both lipids and analytes when sufficient sample was available. If sufficient sample was not available, the analytes took precedence over the lipids. We compared the mean and standard deviation for 20 samples that were available on repeat analysis. Only analytes are shown for which there was sufficient sample to ensure detection for repeat analysis ( Figure 5 ). In instances when there was sufficient specimen remaining, lipids were repeated as well (Table 7) . We found good agreement between the initial and repeat data.
Discussion
The few studies that have used umbilical cords as a matrix to assess in utero exposure to environmental pollutants have not measured PCBs. Consequently, no data exist for comparison except data generated by the other collaborator on the Faroese Study ( Storr-Hansen, 1996; Grandjean et al., 1997 ) . It is interesting, however, that the trend of these data with regard to the relation among the major PCB congeners is similar in terms of frequency of detection and relative concentrations to other data sets using different cohorts and a different matrix ( DeVoto et al., 1997 ) . Obstetrical tissue such as placenta has been used to assess in utero exposure to trace metals ( Sriramachari et al., 1997 ) ; however, assessment of in utero exposure to organic pollutants, particularly those that are lipid -soluble, has generally used the blood from the mother, milk from the mother, or umbilical cord blood as a surrogate measure of in utero exposure. The use of blood spots (Burse et al., 1997 ) to assess in utero exposure has also been proposed. The use of umbilical cords was not a common practice, but was initiated in this study because of depletion of available matrices for this particular study and a future interest in determining the partitioning ratios between cords, cord blood, and placenta.
The cord is predictive of fetal development. The length correlates significantly and positively with fetal weight and placental weight ( Agboola, 1978; Ente and Penzer, 1991 ) . However, certain attributes about the cord may limit its usefulness as a matrix for assessing exposure to lipophilic compounds. The lipid content is very low; our data showed a mean lipid value of 0.22% 0.14%, which is similar to the lipid content of umbilical cord blood, 0.17 ±0.44% (Diem and Lentner, 1974 ) . Although water content is high ( $90% ), it is comparable to plasma, but varies depending upon whether the umbilical cord is taken from the fetal or the placental end. The water content is not correlated with birth weight, size for gestational age, or placental weight ( Sloper et al., 1979 ) .
Although the lipid content of the umbilical cord is similar to that of the umbilical cord blood, it is not as attractive as a matrix because it is more labor-intensive to process, and the lipid values Ð determined gravimetrically Ð were so variable in our hands although the variation we experienced is comparable to that in other published data. Our choice of not using the total sample for lipid determinations probably contributed to some of our variation. However, we were interested in increasing our chances of detecting the maximum number of analytes, and evaporation of large volumes of solvent for lipid determinations would have precluded the detection of some and greatly reduced the detection of others. The amount of specimen available did not, for the most part, allow for two separate aliquots Ð one for lipids and the other for analytes. Possibly, the use of an enzymatic approach to determine lipids would have minimized the amount of sample used and reduced variability (Myers et al., 1989) .
In spite of the low lipid and the availability of small samples, we were able to detect and quantify 27 PCB congeners and two persistent pesticides. The PCB congeners 118, 138, 153, and 180 account for 7.0%, 15.7%, 21.1%, and 9.6% of the total PCB, respectively. DDE has the highest concentration of all the analytes Ð with a median whole weight concentration of 1.19 ng /g Ð and was more prevalent than PCB congeners 138, 153, and 180, but equally as prevalent as HCB. HCB had a median concentration of 0.17 ng /g. These concentration levels are from samples taken in 1986 ±1987 and would probably be lower if comparable samples were taken now because there have been secular declines in the exposure of the general population and people who eat large amounts of sea mammals and fish.
The data presented here are being used as part of a larger data set to determine the relation between exposures to PCBs and methylmercury and their impact on the developing fetus.
